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i«m^] mmm 

[f»^:Sil : 

Hbi] 




H 



BitTT:=-y, vhv>, 

[ff^:®2] ^I I ; 

Hb2l 



o o o 

li II II 

HO— P— O— P— O— p— O 



— U — r— U — K— U 1 ^ C 

i- i- i- 



B 



./ 



HO 



[^4^, B’ [irr=-'y, ^r~y, vhv>, 
[iS^:^ 3 1 ^ I ; 
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Ut3] 




[^ 4 >, Biirr^y, cfr:^y, yvyy. ^9y)v^xxf\^yi-°^^y^y-^^ 

Ut4] 




[^4^, BiiT-r^y, ^^T=-y, 

u^y)V&<D^MBX^^'\ 
co4b^t/^, V : 

Hb5] 




04b^t/ 1 RfB ^ fifz 't' }^uvym.t KB ^ 'AK 3 - K^'fb 

[if^:^4] ^i I : 
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Ut6] 




[^if, ^'7=-y, vh'>^, 

m?] 




[^4«, vb'>>. >^J: tie'll 

, R2ii^ 

^I V : 

[^b8] 



o 




[tt^:^5] ^V I : 
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^oT, m^mi(D'{\:^^ttzi<im^ms<<-mm<7y:^-}^Kx^m^^tt^i\:'k^ 

RNA^mmmi<zX ^ RNAII#ft^jS=^^f ^ -T t 

•^o 

[lf^:^6l ^V I I : 

[<h 1 0 ] 
o 

— f»— o 

i- 




< t 1 ^ Ut^ Y^Wi^t^:}r^X 

2boT. m^M2(D'i\:^mtfzitm^m4tm(o:f3mzx 



mmcDmm^mm] 

[0 0 0 1 ] 

mm<Drni-^wm^m 

a, x xf^ (DmMyj'ii Km-r^o j ; »} , 
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^ :=r^ ^ u:t^ 

[0 0 0 2 ] 

K<7)|t#'eab^o 

mil] 




[0 0 0 3] 

4’ — ’J ^ V 7^(± 4 ’ — ■f-:^— 2’ 

V K^'g-trRNAtT^cfiDNAti, ^ lxT--tf Lr^iiLtt^^i-T^v: 

V'^o 

[0 0 0 4] 

Bel Ion <b (Biochem. Biophys. Res. Comm., 1992, 184, 797-803) {i, 1— ( 
4’ — -f-^— /? — D — 0 ^ y '>;V) — •f‘5 0 y 

Belloni^ (Nucl. Acid Res., 1993, 21, 1587-1593) , 
Leydierib (Antisense Res. Dev. 1995, 5, 167-174) ^ <t ?^Leydier^ (Nucleo 
sides Nucleotides, 1995, 14, 1027-1030) fi, 4’ —■^':^—p — 'D — ir'')':X^) 

Dukhamb (Nu 

cleos ides Nucleotides, 1999, 18 1423-1424) hi, 4®<0 4’ 

[0 0 0 5] 

Bellon?> (Nucl. Acid Res. , 1993, 21, 1587-1593) ii, 4’ V >>' > 
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[0 0 0 61 

—^ 1 , ■r":^^'>’; ^ V KtcM LT^, V> < ttT 

V'^o Hancoxf^ (Nucl. Acid Res., 1993, 21, 3485-3491) hi, 2’ — 

-4’ v>i3 

^IB<^i"-i>o Boggon?> (Nucl. Acid Res., 1996, 24, 951-961) it, 4’ — ■^:^ 
-2’ -T-*^^'>f-5 v>=lr'^ti*'^^DNA:^>; Jone 

sh (Nucl. Acid Res., 1996, 24, 4117-4122) d3 J: Z/Jones ^ (J. Bioorg. Med 
. Chem. Lett., 1997, 7, 1275-1278) it, 4’ -f^:t-2’ 

A:^ 0 3*'^— Kumar?> (Nucl. Acid Res., 19 
97, 25, 2773-2783) it, 4’ -^ir-2* 

A:t-V 

[0 0 0 7] 

L76^L, rn; ^ K, ij ^ 

:^^orr7. h:;65'i^v^o 

[0 0 0 8 ] 

4’ ^ K;^^^RNAjFV ^ D N Ad^° ’1 7 --If, 

iZit, 4’ — ^ p::^' i/ F ^ — V Cl .2) o Alexandrov 

ah (Antiviral Chemistry & Chemotherapy, 1995, 7, 237-242) it, 4’ 

5 2 ’ V v> 5’ -HO 

04’ — ^:^T^:t^v0 jF. 5? ^ V FHO /i(i4 ’ 

V FHO ^fiit, 

[0 0 0 9] 

hfz-h^^x, mBiMM^miZt^\'^Xit, RNA?F0 ^--if, DNAd^°0^^ 
j; l9Mit^tL#*$tL2) i 4 ’ \y~^^ F^ 
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^ h ttT v^ ;z, o 

[0 0 10 ] 

^hZ/l<ZZihh<D^ ^ l/:t'> KHV ’; =r^ ^ 

i -: hyj ^^ mm - t ^^ t ^ Emtir:ho 

[ 0011 ] 

['fb 1 2 ] 



o o 

HO— P— O— P— O- 



<!>- i - 



- P - 0 -, 

O' 



I O B 

HO OH 



Bur - r ^' y , ^^ r :=- y , ' y ^ zy )]^^ xx /\^ yr ’^^ y ^ y -^^ 

[0 0 12 ] 

Utl 3 ] 



o 

II 

HO— P 



O — P — O — P— O 

i >- i ' o 



Xj 



HO ^ 



[^it>, B’ i±TT->, vhv>, 

-^^- 2 ' K ^ iltt 1 ->?.o 

[0 0 13 ] 
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RNA?K’; p< ^--tf, DNA^i^° 0^9 
^^ur-'^KML 

[0 0 141 
Utl 4] 




[^4>, BitTT->, ^r:^'y, '>hv>. 

I I : 

Utl 5] 




Bitr-r^y, ^r=-y, yyyy^ '^^y)'v^^xf\z^^^^y^yi)-- 
^miK^ft^mm^mx^y) , R2^J:o''R3(i'ett^w*5:L'ct k 
u ^ y)v^(Di^M&x^:h ] 

V : 



miE# 2003-3078440 



2002-242259 



9/ 



[4b 1 6 ] 




<7)4b^tf t KJC' ^ 4> ^ tf m; > M ^ SC' $ ^ 3 - Km4b 
[0 0 15 ] 

[4b 1 7] 




^ ^ ^ J; i9 ^ tL-5, ^ ] 

o ^:^‘^{i, ^v : 

[4bi 8] 




[^4>, B5iTT"^>, 'yy'y'y. ^ s. XZfi^yT’^^^'y^'yyb^h 

, R2fili Kndrv;i/*604^^*T-ab^] 

^I V : 
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t KB ^ fitz 4^ bf n i; ^ $ -fr, a - 

[0 0 16 ] 
m2 0 ] 




[5^4^, Bitrr~'y, vr~y, Vh'>>. •>^v;vio 

ti'tt'T^o ^^m<D 4 ’ 4 4^'^ ^ KO^^ET-e, R N A 

«9 RNAiI#SS^5^^T^ ^ RNA^j^^^t L 

T(i. RNA4^4 / E?tL.2>o 

[0 0 17 ] 

^tcSUOil*jcib'v^T{i. ^V I I : 

Uk2 1] 



o 
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[^4', ^'r=-y, vhv>. 

(D% ^ t 1 O^tf:^0 -ZT^ ^ K^M;jti"<?>:^;feTr 

^oT, 2^^^C0 4’ -5=-:t-2’ -r":4^'>^ 1/:^^ K<7):j^;i£Tt?, DNA 

*9 DNAII#*^jS =1:^X9 ^tiWWiti-^o L 

Tf±. DNA5^°0 p< ^-4f, ^ — 

V'^^'j)\' \ V y Tsy ji. ^ — ti^o 

[0 0 181 

4 ’ U:^iy VttzitA' -f- 

^-2’ 1^4-v K^-^tfRNAt /ctiDNAfi, 

V T - «tr t T®feLl4 =^ ^i- /z i6 , i3 J: t /:: fi <DmM t 

LT:#ffl'eab^o 0 ^ 

lx 4 K ^ ^ o 

[0 0 19] 

mmommmm] 

lx4v KHU >mti, <Zr^04’ ~^^m:^^hm^LX, 

[0 0 2 0] 

4’ -9^:4'^ V':/>li, 4’ 

[<b 2 2 ] 




<^2, 3 i5 Kn4r'>;V®=^ig^tC'f^^U, 7°>'p{'7- (Punmerer) 
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Ri, RitR2 

, io J: Rsfi— Kn T i: 

] o 

Rsfi. J: iftL<i±2 

, 4 - V p« h ^ v^ > V'4' ^ o 

[0 0 2 1 ] 

A, 7 ^;VT ^ 19C04’ — -^:t 7 V 

^1-^.r 1 9 4 ’ -f^:t 7 0 v > i 0 4 ’ -f^^UTP^ 

-?> o 
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lit2 4] 




[0 0 2 2 ] 

1 9 5 ’ h , 3’ 

MbLT^b^t?2 o^#^o m^^rm^yy h^'> hv^;Ht^n^\ 2 lor 

^ 2 1 i *9 , Eckstein^O^^ (Luding, J. and 
Eckstein, F. (1989) J. Org. Chem. , 54, 631-635) ^lUSMLr, 2 4 4 ’ 

- 5 ^^UTP -^v^jy^y>^tiynv y^'f 2 

tfm; >^-e^SlbT'>i^n h i; -7 T-f 
m^3~ Fmit, *n7jc^«|i3J;lFf£T't^;Hb^^T, @6^tf04’ -^:t 
UTP^#-?)vl): 5 &^'t?§^o 
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[0 0 2 3] 

-t«<^4’ -^^UTP J: 



^ '2>o 

Hk2 5] 




[0 0 2 4] 

4’ 4’ ±m<D4' -^:tUT 

[0 0 2 5] 

4’ -f-:t ATP^J:t/'4 ’ -f^:^-GTP{i, A jci J9 

Cl t i ^ o 
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[< 1 : 2 6 ] 




2’ , 3’ yw<7)T < 

UmLtz'ik, 4’ -^'^CTY>(Dm^tnm^, Ecksteimbo:^'^ (±^E) iZL 

Xzy^uYVyi^:^yT4 h o 3 - KM^b, Jn7X:5?-^i3 X 
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4’ ATPi3J:tf4 ’ GT F ^ 

[0 0 2 6 ] 

4’ -^^-2’ ^vO KHV >m{i, 4’ 

V : f '> FHV mUt / S LT (± 4 ’ 



L^b2 7] 



fflV'T 

^mtir^4’ -^t-2' -r:t^'>V U:t'^Y 

~ V ^ ^ o 

[0 0 2 7] 

, Uir^Vm^i, ^ 9 -- tf ^fflv^;g> D N A S /c{iR 

V :t ^ K R N A jk V ^ V - - tf ic j; ») mm mm^t ^tzit>Ki±, 

j^-t-VT^I/- h(^),^;i£T'eRNA5K’; ^ ■7“-tf=^'f^M^-^T, 4’ 

K:; 6 ^:^ V — 4" <9 tt^ El 2 ^ t-, 

^l&BJlcL/i:6«oT'^^L7^:4’ -^^UTPfiT 7 RNAjJ^'^;^ ^-4flcj; I 9 
5^^<OUTP ^ 

fz^fifzo 

[0 0 2 8 ] 

4’ 1/4-^ K 

4 i^:t^ V l/^-f- Yii, 

:^^m<0 4\ ~^:t y^ ^ \yt'> YE.') ymo^:&TX, RNAtfzitDYIA'^m 
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NA^°0 / y — 'if, DNA^V / 9 J: i) :tV ^ U:t^ 

^ t K J: f? Mi^i- ^ ^ ^ ^ o RNA'^^B^t LXii, 

p« dna^ 
LXii^^<D^il^lz^^i-;hDNA^V ^ h ^ 

V y^--tf, b 9 y:^y 

^o KJStwisv'Tfi, :$^^B^<D4’ 

~^:t^ ^ l/:t-'> KHV i/ lx;bv KHO >MtfzitmB 

^ KHO J: v^o 

[0 0 2 9] 

O'WMA, T'f^'^ — , ry^V—'y, RNAi, s 

iRNA, 7“n-7^^tLr, #l|lf, LT^fflf 

X%:^o t^tLHi, zf^ ^ 

1 2;$^^|^2 0 ^ KcO*$-e^)^o ^ 0 ^ K(i, #0$ 

tLTtM, ^J;i{f2’ J; < , Tx->, i/T 

^>, '>bv>, -^5>, m^i^}zyi?A-^y^y, 5-r 

;v^;ix'>^v>, 5 -t;v^;v>^ 0 v>, 5-^Nn>>i;v>, e-T-rtfO^v 
>, 6-T;v^;vtf>; 5 v>^=^^AT-v>T^b J:v^o t/c, 

^(D^ ^ Viry Kr^m^, b,^^=^'^A-ev^T >J) J; v^o 

[0 0 3 0] 

Kli, ^ lxT--lf»tti3 J: 

, 4'>'ehn:j3j:^>M>e.'Ktx;b'v^-ri^Mi-^oi^iib-ri5i9, 
tci3V^T^^Tab-5>o 
[0 0 3 1] 

[^WJ] 

mr j; >) #UB ^fih <^H»J 

OISH ^^ijpii- ;s> ^ (O-eti :fe v^o 
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Bz )U 

DMAP 4-v/ 5 / e 0 V > 

DMBz ^ b ^ > '/4 ;i^ 

MMTr 4-/ 

Ms ^ > 7.)l^7i^:=-)i' 

Tf Y y y 7. ■=.)]/ 

TFA b0:7;v^nlb^ 

THF -T Yy\^Y'uyyy 

TIPDS 1, 1, 3, 3-x b 7 4^ V ;l/ v'>a ^^^>-1, 3-':/ 4' ;V 

TMS 

Ts ^-Y )VJuy 7 )\/-^:z.)V 
[0 0 3 2] 

1 2.3.5-b 0-0-D-/ b^v^>v;i^-D-0 eb-;w(3)<7)-^fife 

D->; 5b'-;^(60 g, 0.4 mol)^T’;;l/T;i/3-;v (1.8 L, 26.4 mol) 

, ^1jSM( 6.4 mL, 0.12 mol)^0 “ClCTJn.^, — K'C 

m^bb/wo biti^tfco 

hfifz^m.^m]±TKxmm^^Lmf±^mLx, 

X7]m^tX Y ^ (64 g, 1.6 mol)<^THF (700 Ot:TlCTDMF (30 

0 ttL)K'mmLfzm.^^smi\:^^^fX:^-j.U-y3yLfzo 
m\.mm^W\^fz'ik, #jg0‘CT^CTMb^^”7P« b^'>^>v;i^ (190 mL. 1.4 
mol) ^10 mL / 15 min LfCo 100 mLfiiT tTt: b i ^ LH 

, 13^PBlt^7K^4b^ b 0 (4.0 g, 0.1 mol) b^'>^>i7';i/(30 

mL. 0.22 mol) =^*n^-C24B#W^bb, >-=6- -> 

T4>fnb/co oo’v^-rsb^-^^^v-e^f^b, 7jce:^?^L/co ^^®^tK(x 3), 
ffefn:^m7jc(xl)'r'i$fe^L, Na2S04|gj^b/:o L 

. Dk^ML, 

XLfZo ^-lt::7K(800 mL)=Sr^JP;^J^4b7^'7v•>A(21.2 g, 0. 12 mol) =^i)P;t, 50 
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WmWLfZo g. 0.04 mol) 

^in^, h ;5ii t, 

;V-e^f^L, 7jct?:5a'?SL7to ^mmi7k(X2), l&#n:t::^7K(xl)T-'^^L, Na2S 
04^;^ Lfzo -o V ^ Kmm tLfzn^<7)mm ^ l 
fzo 7i^y~;u(i.2 DizmML, T;v=r>^H^T, oricTTK 

V V •>A(30.3 g, O.S mol)^M^20^rnW'<k, 

Ltzo mm^k, nmxizxiKm'ityi-^'ymxvv'^^ii.sg, 0.2 moi)^jn;t, 
'A^^x^^KMi^xmwLfzo i-sstr^m, 

y-)V},zx2m^3L, nm.^ww.^^)^\zmM\^7)^x^Wi\^fzo ^^/i^7X( 
X2), I^^P^ilJ^TKCxD-e'^^L, Na2S04^i^L/Co 

vO n-T > ^7*7 :7 ^ : AcOEt = 5:1^1 

: 1)^3 4: 3(162.4 g, 79%) t LT#/i 

o 

iH NMR (270 MHz, CDCI3) d: 7.30-6.81 (m, 12H, Ar), 4.66-4.40 (m. 6H, CH 
2), 3.94-3.53 (m, 16H, H-1, 2. 3, 4, 5. MeOX3), 2.71 (br s, IH, 4-OH), 
2.36 (br s, IH, 1-OH). 

[0 0 3 3] 

2 1. 4-T > \Z Kn-2. 3. 5- h 0 -0 -p-t< b ^ > j;;l^-4-^ ^^-D-O tf b 
— ;V (5) co-^gfe 

3(162 g. 0.32 mol)60H*0 >>'^'^(900 roDKOV 
v;v(122 mL, 1. 6 mol) =lrJn;^, ra?^jgt:-30^it#bfco ^v^trSJS 
mwL^Z7K^-hu^2o^mntfzo t^X'^wlltzo 

h 0 ’/A7 X?#?^(x 2), l&^n:fem7K(xi)t--c^^L, Na 
2S04f!;:^L7:io y )VJ^yx3m^i^Lfzo m 

m^ms.^‘mi-tz'^k, t;v3’>#si^tmek (id 
’>A(278 g, 3.2 rnol)=lrtin^TJni^m'^L/Co 12Bf L, 

TK'C^J'ii^L/co ^^®^7X(X2), l&^0:i::^7K(xi) icTrJfelf- 
L, Na2S04^:^L/v:o L, 

mLfz^k, t;^3-'>#H^TDMF(i Dt’*^)5?t, b ij >^a./l7K 
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^DtJ(92.2 g, 0.38 mol)=&iJp£l00t:irT30^^^L/Zo 

i^ML, 7XT-^^^b/io ^a/i=^7jc(x2), :^fn:i:J^7jc(x 

DKXm^L, Na2S04^:^L/v:o L, '^h^fz3% 

y : AcOEt = 10 : 1 — 1 : 1)XM 

^mLfz^k, t/wo 5 (69.1 g, 42%) 

Lt#/:o 

iH NMR (270 MHz, CDCI3) d: 7.26-6.81 (m, 12H, Ar), 4.52-4.38 (m, 6H, CH 
2). 4.01-3.95 (m, IH, H-2), 3.91 (t, IH. H-3, J3, 2 =4.0, J3, 4 =4.0 Hz) 

, 3.80 (s, 9H, MeOX3), 3.66-3.60 (m, IH, H-4), 3.45-3.40 (m, 2H, H-5a, 
H-5b), 3.02 (dd, IH, H-la, Jia, lb= 10.6, Jia, 2 =0-5 Hz), 2.87 (dd, IH, 
H-lb, Jib , la =10.6, Jib, 2 =0.2 Hz). 

[0 0 3 4] 

^M^J3 1.4-T>I^ Fn-2-0-(4-/ b 4r W ;V)-3. 5-0-(l. 1.3. 3--r- b 

7 4 V Xu \£ If b - ;V (13b) 0-^5^ 

12(997 mg, 2.5 mmol) O kf V >^§1^(15 mL) IC0°C 
KX, h^y^>V*4 Jl^(723 juL, 5. 1 mmol) MzatwT18.5Bf 

mmwLfzo 

yKx 4 ^^ L fz o :^mm ^ ( x 3) , ( x 1) 

t , Na2S04^:^ L/Co L, V)VJzyx3m 

^^L/Co h -(^:^-9-> : AcOEt = 

50 : 1 — 35 : D-effl^L, 13(1.3 g, 96%) LX^fz 

o 

FAB-LRMS m/z 527 (MH+) . 

FAB-HLRS tt#^iC25H4206SSi2 (MH+) 527.2319. ^flKit527. 2311. 
iH NMR (400 MHz, CDCI3) d: 7.95-6.61 (m, 4H, Ar), 5.71-5.69 (m, IH. H-2 
). 4.35 (dd, IH, H-3 J3, 2 =3-5, J3, 4 =9.4 Hz), 4.12 (dd, IH, H-5a, Jsa 
, 4 =2.9, Jsa, 5b =12.6 Hz), 3.98 (dd, IH, H-5b, Jsb, 4 =3.2, Jsb, 5a 
=12.6 Hz), 3.69 (m. IH. H-4), 3.24 (dd, IH, H-1^, Ji^, 2= 3.2, Ji/3, 1 
o =12.6 Hz), 3.04 (m. 6H, Me2N), 2.91 (d, IH, H-1 « . Ji « ^ 1^ =12.6 Hz 
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), 1.13-0.87 (m. 28H, TIPDS). 

13c NMR (100 MHz, CDCI 3 ) 8: 166.40. 153.59, 131.73, 117.34, 110.94, 110 
.81. 75.95, 75.21, 60.16, 51.29, 40.44, 31.60. 17.84, 17.77, 17.70, 17.6 
6 , 17.52, 17.45, 13.87, 13.75, 13.15, 13.09. 

[0 0 3 5] 

^-mm4 Fp- 2-0-(4-S^'^^;VT$ W;i/)-3..5-0-n.1.3 .3 

T;V3'>'#H^T4-v^-f-;VT5 y^m#M(l.l g, 6.4 rmoDO^'it^^U 
'ymw.(40 mL)K, /xL, 12 . 8 mmol) ^ 2 

m.^KmLxmJ±Tmm^^^LfZo t#^tL7^c^^(533 mg)^ 
T 12(375 mg, 0.96 mmol)<^li ’1 v >^?^(5 mDlcoric 

TSnx, M?airT 8 Bfr^it#L/zo 3mmmxf%(Dm.m:^{333 2 m 

v>(5 mL)^Jn£T5O“ClCT60#fBmittfCo 

mWLfzo ^v^-e, 

i-YV'y ( X 3) , ( X 1) LNa 2 S 04 ^i^ L fzo 

nv -(^^- 9 ->: AcOEt = 50 : 1 ^20 : DT^MML, 13c( 

476 mg, LT#/^o 

FAB-LRMS m/z 540 (MH+). 

FAB-HLRS lt#'fiiC26H45N05SSi2 (MH+) 540.2635. H?llJ'fit540. 2637. 

1H NMR (400 MHz, CDCI 3 ) 8: 7.95-6.61 (m, 4H, Ar), 5.71-5.69 (m, IH, H- 

2), 4.35 (dd. IH, H-3 J 3 , 2 =3-5, J 3 ^ 4 =9.4 Hz), 4.12 (dd, IH. H-5a, J 5 
a, 4 =2.9, Jsa, 5 b =12.6 Hz), 3.98 (dd, IH, H-5b, Jsb, 4 =3.5, Jsb, 5a = 
12.6 Hz), 3.69 (m, IH, H-4), 3.24 (dd, IH, H-1^, Ji/S, 2 = 3 . 2 , Jij8^ 1 
a =12.6 Hz), 3.04 (m, 6 H, Me 2 N) 2.91 (d, IH, H-1 ^ , Ji a , jjS =12.6 Hz) 

, 1.13-0.87 (m, 28H, TIPDS). 

13c NMR (100 MHz, CDCI 3 ) 8: 166.40, 153.59, 131.73, 117.34, 110.94, 110 
.81, 75.95, 75.21, 60.16, 50.03, 40.44, 31.60, 17.84, 17.77, 17.71, 17.6 
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7, 17.52, 17.45, 13.87, 13.75, 13.15, 13.09. 

[0 0 3 6] 

^^.M5 1.4-T>tl Kn-2-0-(4-^ ^ ^ VM ;i^)-3. .5-0-0 . 1, .8. .3--r- f 

y-7°nfc:;VvvP^-^V-1.3-v^;i/)-4-^:j--n-0 \£ h ~ )V-l-± ^ zy K(14 

13b(l.l g, 2.3 vmo\)(D^^\:^^lyy^'^{20 wL) K-lSVitZX 

yy^Lfz^k, mutxmMLLfzo m.s.Tmm^^s^Lfz^k, 

u-rr h y^yy '( AcOEt = 4 : 1 ->1 ; 3)Tffl^L, 14b(l. 

0 g, 82%)^m^^>!bVt^MtLxmfZo 

FAB-LRMS m/z 543 (MH+) . 

FAB-HLRS tt#'(itC25H4207SSi2 (MH+) 543.2253. miij'li543. 2251. 
iH NMR (400 MHz, CDCI3) d: 8.06-6.90 (m, 4H, Ar), 5.84-5.82 (m, IH, H-2 
), 4.61 (d, IH, H-5a, Jsa, 5b =12.9 Hz), 4.23 (dd, IH, H-5b, Jsb, 4 =2.9 
. J5b, 5a =12.9 Hz), 4.17 (dd, IH, H-3 J3, 2 =3.5, J3, 4 =12.0 Hz), 3.86 
(s, 3H, MeO), 3.6l(dd, IH, H-1/?, 2=5.3, la =15.5 Hz), 3. 

48 (dd, IH, H-4, J4, 5b =2.1, J4, 3 =12.0 Hz), 2.93 (d, IH, H-1 a , Ji a ^ 
1)9 =15.5 Hz), 1.09-0.87 (m, 28H, TIPDS). 

13c NMR (100 MHz, CDCI3) S: 165.42, 163.84, 132.20, 122.24, 113.96, 73. 
31, 73.15, 68.48, 55.79, 55.75, 54.59, 17.72, 17.64, 17.58, 17.54, 17.53 
, 17.49, 17.31, 17-30, 13.81, 13.51, 13.02, 13.00. 

[0 0 3 7] 

6 i-r2-0-(4-y b 4r V h IJ f-;P)-3. 5-0-(l. 1. 3. 3-^ b ^ ^ V y°p H°;l^ 

P ^ y -1 . 3- V ^ Ji^ ) -4 ’ - )9 -D- 0 y ^ y V ;v1 y V ;v ( 1 ,5h) 

r;i/p'y#H^T, y y v;i^(408 mg)<^ b;i/j^y^-^?S(20 h 0 

5 y (1. 0 mL, 7.3 mmol), TMS0Tf(2.6 mL, 14. 6 mmol) 

S xmWLfzo -l (lO mL) 

, 14b (987 mg, 1.8mniol)com 

ity^vy'MWL{2Q mL)lC15:^:dntT7iTL/v:o b ’1 T ^ > (1. 0 mL 
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, 7.3 ramoDO mL) 

7 X^*p£, io^mmwLfzmm^^)i'T^wiL, ^-V'^^m-Ltzo 






^B7KM 7jc^?^ ( X 3) , (XI) L , Na2S04^i^ t fz o 

Ltzo v v tr n-^h^*9-74'-(^ 



AcOEt = 49: 1-^1 : i)t?ffiML, 15b (904 mg, 77%)=^Sfe^ 

Lxmzo 

FAB-LRMS m/z 637 (MH+) . 



FAB-HLRS it#^C29H44N208SSi2 (MH+) 637.2435. ^M^li637. 2435. 

1h NMR (400 MHz, CDCI3) <5: 9.28 (br s, IH, NH), 8.22 (dd, lH,H-6, Je, 5 
=8.2), 8.02-6.94 (m, 4H, Ar), 6.01 (s, IH, H-1’), 5.76 (dd, IH, H-5, J5 
^ 6 =8.2, Js, NH =2.1 Hz), 5.62 (d, IH, H-2’, J2\ 3’ =3.5), 4.45 (dd, 1 
H, H-3’ Js*^ 2’ =3.5, J3>, 4* =9.4 Hz), 4.18-4.06 (m, 2H, H-5’ a, H-5’b), 
3.87 (s, 3H, MeO), 3.73-3.71 (m, IH, H-4’), 1.15-0.86 (m, 28H, TIPDS). 
13c NMR (100 MHz, CDCI3) S: 164.01, 163.38, 163.10, 15013, 140.653, 131 
.79, 121.73, 113.53, 102.19, 102.17, 78.06, 71.24, 62.54, 57.92, 55.40, 
55.39, 50.69, 17.47, 17.36, 17.34, 17.27, 16.99, 16.96, 16.83, 16.79, 13 
.34, 13.18, 13.10, 13.48. 

[0 0 3 8] 

7 l-r5-0-(4-/ h h 0 ^;V)-2.3-Q-S7T'fe-f-;V-4’-^;j--/?-n-0 

•7^y v'>;v('20) 

T l-(4-f^:t-^-D-'; #‘7 7 / '>;l^) >7 ^ v;i/ (131 mg, 0.5 mm 

ol ; <b^t?15 ^NH4F/MeOH, MeNH2/MeOHT?I^'t^M1' <D\£Vz^'z^ 
(4 mL)'^?^('":^'fb4-/ h Vf^;U(232 mg, 0.75 mmoO^in;^, M?ml^T14 

T;i^n*>#H^TM7XI^m(188 ;/L, 2 mmol), DMAP(5 mg. 0.05 

im.J£T'i^M^^LfZo 7XT-53'?^L/io 

b V '7A7X^?^(X3),l&fD:i;:^7X(Xl)T-?5fe^L, Na2S04lij^ t/c 

o v V F -7 ^ - ( 

: AcOEt = 2: 1 ^1 : l)TJff^L, 20(214 mg, 70%) 
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Lxm^o 

iH MR (270 MHz, CDCI 3 ) : 8.07 (br s. IH. NH), 7.77 (d, lH.H- 6 , Je, 5 
=7.9), 7.47-6.85 (m, 14H, MMTr), 6.37 (d. IH, H-1’, Ji>^ 2 ’ =7-3), 5.68 
(dd, IH, H-2’, J 2 ’, 1 ’ =7.3, J 2 ’, 3 ’ =4.0), 5.54-5.51 (m, IH, H-3’), 5 . 

62 (dd, IH, H-5, J 5 , 5 =7.9, nh=2-6Hz), 3.81 (s, 3H, MeO), 3.62-3.5 

3 (m, 2H, H-5’ a, H-4’), 3.40-3.35 (m, IH, H-5’b), 2.12-2.00 (m, 6 H, AcO 
X2). 

[0 0 3 9] 

8 l-(2. 3-0-vT -fe'f-;i/-4’-^:^-/?-D-0 '7 / i^)V ) •7 'y)V(2\) 

20(199 mg, 0.32 mmol) L, 

Lfzo b V t/c 

o 7K®^i^nn.is;VA-t:'7|pIJfi{±lL, ^^il=l:l&^:t:ia7K(xi) trgfe^L, Na 2 S 04 
^'MLfzo v v n ^ b 

: AcOEt = 2 : 1 — Ac0Et)TfflML, 21(93 mg, 84%)^ 

iH NMR (270 MHz, CDCI 3 ) d: 8.23 (br s, IH, NH), 8.08 (d, lH,H- 6 , Jg, 5 
=7.9), 6.36 (d, IH, H-r, Jr, 2 ’ =7.3), 5.85 (m, IH, H-5), 5.69 (dd, IH 
» H-2’. J 2 ’, 1 ’ =7.3, J 2 ’, 3 ’ =4.0), 5.49 (m, IH, H-3’), 4.16-4.04 (m, 1 
H, H-5’ a), 3.86-3.82 (m, IH, H-5’b), 3.56-3.55 (m, IH, H-4’), 2.42 (br s 
, IH, OH), 2.17 (s, 3H, AcO), 2.06 (s, 3H, AcO) 

[0 0 4 0] 

■^MM9 y >W9 (9A) 

21 (89 mg, 0. 26 mmol) tf V L, V 'P' > (260 // L) L 

fzo '»^- 9->'(780 juL)^H}Q:l, Mimizrmi^LfZo 

^;Uyi^X>}^nynV b (58 mg, 2.9 mmol)<O>^'^^'9->v§?i^^]fjt]£-C10:S'ii 

^LfZo 0.5M ^y>P^Jl^T>X:=.^AenV>mx>DMFmM(780 
r^;VT^'x(260 ;/L)=^r^#.< Jn£lO^^#L7to iiypy/^K (98/2, v/v) 

4> 1 %3>>^(5 S^mWLfZo 5%MmWKm'^ b V 

?ilinA40^^^bL7^:o RJS^^t3T>^.=^T7K^(8 mL)ijnA3. 5B#P0m#L, 
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L, 4 n'rh^*^'7'f“ (H 2 O 

-> IN TEAS )KXmm:Lfz(D-^, m)iZxmML, Mi±T?#S 

MBET^ 

24(80 mg, bb%)^n^'^'m'mQnt\^X%fZo 
FAB-LRMS m/z 565 (M-3Na+). 

31P-NMR(108 MHz, D 2 O) d : -10.27 (d, J = 20 Hz), -10.56 (d, J = 20 Hz), 
-21.27 (t, J = 20 Hz). 

[0 0 4 1] 

10 T7 RNAd^°0 / J: .g>4’-^;:l-I)TP(7)RNAM>^COa? 

T7 RNAd^'V ^ 

1) o ATP, GTP, CTP, 

[0 0 4 2] 

40 mM Tris-HCl, PH8.0, 8 mM MgCl2 2 mM v>, 5 mM DTT 

, 0.4 mM NTP, 17nM [7-32p]GTP, 2.0/^M X'y'fV— h DNA:fe J: ?/100U<^T7 RN 
A / ^--lf^#tf20 fxh^X^y^tzo WTPli^rti^r^ti, (1) GTP, (2) GT 
P + ATP, ( 3 ) GTP + ATP + CTP, ( 4 ) GTP + ATP + CTP + UTP, ^ i Z/ (5 
) GTP + ATP + CTP + 4’-^:tl]TPX'^^fZo ±IB<7)RJSv#m^37‘C’e3B#r44' > 

V 3 > L, L/vio oo'v^T, 20%^'&d^°0 T ’1 ;VT 5 P'y 

;V (20X40X0. 05 cm, 1800 V, 1 Wm, IXTEB) t-Vy 

\zx%m L fzo 
[0 0 4 3] 

2 V-'y\X{±, G<^ 2meri:3mert^Mj;&-f K, isit/ 

7 h ^fzo 1/ - $ fifz6mevXmi^&(DW±Lfz/^> 

^ ^ ic 1 Vb^o’fb^izR.htifzo 1^“ >3’e{i^ilJ$ 

tL/’Orner-elK^^RcD^jii L fz^^ > tc 1 L fz^^ > 

io'fb^KM.ihfLfZo l^~-y4X'l<:ji^Mm^t:'^^26mer<D/^> h^bmm^i'ltzo UT 
?(Db^ioy) l>Z4’4-:^ UTP^ffiWc 1/- >4^ 
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A.O ^ ^ 

V 



ir^j:t>%, 4’-^^UTP^)^^OUTPi:[g^i3T7 RN 
^y~~^KX nmwt L'cmM^i^, 



[0 0 4 4 ] 

im-^m] 

Sequence Listing 
<110> Genetic Lab Inc. 

<120> 4’ -thionucleoside 
<130> PGL-0003 
<160> 1 
<210> 1 
<21 1> 39 
<212> DNA 
<213> T7 phage 
<400> 1 

cgcgtaatac gactcactata gggtcgtttcc agatacaca 39 

[01] 01(i, T 7 RNAd^°0 ^ 4 ’ 

[02] 02(i, T7RNA>h°0^^-4f^fflV'.2,4’ 



26/E 
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imm^] 0 ® 

[ 01 ] 



nzfa^—p- 



5’-TAATACGACTCACTATAGGGAGACCATGCACnCCGGTnCCC-3’ DNA 
3*-ATTATGCTGAGTGATATCCCTCTGGTACGTGAAGGCCAAAGGG-5’ DNA 

1 T7 RNA pol 



/TAGGGAGACCATGCACTTCCGGTTTCCC-3’ DNA 
5 ’ -TA ATACGACTCACTA'^ 

3’-ATTATGCTGAGTGATATCCCTCTGGTACGTGAAGGCCAAAGGG-5’ DMA 
5’-GGGAGACCAUGCACUUCCGGUUUCCC-3* RNA 



V 
1 

V 


GTP 


GGG 


U->2 


GTP+ATP 


GGGAGA 


I'— >3 


GTP+ATP+CTP 


GGGAGACCA 


U— >4 


GTP+ATP+CTP+UTP 


GGGAGACCAUGCACUUCCGGUUUCCC 


lx->5 


GTP+ATP+CTP+4’5^Pi-UTP 


GGGAGACCAUGCACUUCCGGUDUCCC 



26 mer 
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[mm^] 

mm] KHu 

hZZtlh<D^^ u^'> F~V =r^ ^ Ut^ 

inm^m ^ i : 

liti] 




[^ 4 ’. BltT-r^y, '>b'>>, 

Ut2] 



HO 




B 



R 2 O OR 3 



K4», Bitrr->, ^^r=-'y, vh'>>. ^y'yn\'^i,xf\LiF^^y^yij- 

, R2i^ \i K 

n Jr V ^ ] 

V : 
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: 2/E 



O 

Cl 

, = fc - 1 

[MiRIli] L 
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ai H A ® S If ^ 






1 . mW.^M B 
pJt 



[301023364] 

2002^ 5^21B 

41:?i3l>^LlI!S■it4tE:^b“^— b^MATg 2 # 1 2 

5/ ji A X -f -y ^ 7 sK 




2002 — 242259 

m m A m m m m 



1 . B 

m^mmi 

m 



[ 502305630 ] 
2002^ 8H22H 



^k?^il;fLil!illT:]bE:}h; 1 2^®6TS 

m 







